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ABBTNACr  fCmUrn—  aw  rbbtrm  •«*  H naaaaaair  ait  MwMIiy  br  Mac*  mantar; 

This  report  cites  results  of  a technical  Investigation  as  to  the  dam's  ade- 
quacy. The  inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the 
National  Dam  Inspection  Act,  Public  Lav  92-367.  The  technical  investigation 
includes  visual  inspection,  revlev  of  available  design  and  construction  records 
and  preliminary  structural  and  hydraulic  and  hydrologic  calculations,  as 
applicable.  An  assessment  of  the  dam's  general  condition  is  Included  in  the 
report. _ 
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NAPEX-D 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  NJ  08621 


2 6 APR  1979 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I Inspection  Report  for  Malaga  Dan  in 
Gloucester  County,  Mew  Jersey  which  has  been  prepared  under  authorization  of 
the  Dsn  Inspection  Act,  Public  Law  92’*367.  A brief  assessment  of 
the  dan’s  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  perfomancs,  Malaga  Dam,  initially  listed  as  a high  hazard 
potential  structure  but  reduced  to  a low  hazard  potential  structure 
as  a result  of  this  inspection,  is  judged  to  be  in  good  overall  condition. 
However,  the  dan’s  spillway  is  considered  inadequate  since  17  percent 
of  the  Spillway  Design  Flo^  • SDF  • would  overtop  the  dam.  (The 
SDF,  in  this  Instance,  is  one  half  of  the  Probable  Maxlnun  Flood.) 

The  low  hazard  potential  classification  means  that  in  the  event  of 
failure  of  the  dam,  no  loss  of  life  and  only  minimal  economic  loss 
is  expected.  For  the  sane  reasons  no  further  studies  or  increase 
of  spillway  capacity  are  recomended . To  assure  continued  functioning 
of  the  dam  and  its  impoundment,  the  following  actions  could  be  undertaken 
by  the  owner: 

(1)  Regrade  and  provide  slope  protection  for  the  eroded  downstream 
embankment  areas  at  the  ends  of  the  bridge  wlngwalls  on  the  south  side. 

(2)  Construct  slope  paving  on  the  downstream  embankment  at  the  road- 
way profile  low  point. 

(3)  Remove  trees  on  the  downstream  embankment  slopes  to  lessen  the 
piping  potential. 

(4)  Repair  or  replace  the  deteriorated  timber  bulkhead  along  the 
upstream  side  of  the  embankment. 


IThl«  do:urt'''n1  haa  boon  approved 
for  pub’lc  rcV.c::'>  ar.d  aclo;  lis 
' distribution  is  unlimited. 


HAPEN-D 

Honorabl*  Brandan  T.  Byrne 

A copy  of  tha  report  la  being  furnlahed  to  Mr.  Dirk  C.  Hofraan,  New 
Jaraay  Departaent  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
latter,  a copy  will  also  be  sent  to  Congressman  James  J.  Florlo  of 
tha  First  District.  Under  the  provision  of  the  Freedom  of 
Information  Act,  the  Inspection  report  will  be  subject  to  release 
by  this  office,  upon  request,  five  days  after  the  date  of  this 
latter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 

An  Important  aspect  of  the  Dam  Safety  Program  will  be  the  Implementation 
of  the  recommendations  made  as  a result  of  the  Inspection.  We  accordingly 
request  that  va  be  advised  of  proposed  actions  taken  by  the  State  to 
Implement  our  recommendations. 


Sincerely, 


1 Incl 
As  stated 


17X. 


AMES  G.  TON 
Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  furnished: 

Dirk  C.  Hofman,  P.F..,  Deputy  Director 

Division  of  Water  Resources 

N.  J.  Dept,  of  Environmental  Protection 

P.  0.  Box  CN029 

Trenton,  NJ  08625 

John  O'Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

N.  J.  Dept,  of  Envlr jnmental  Protection 

P.  0.  Box  CN029 

Trenton,  NJ  08625 
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MALAGA  DAM  (Njn(V443) 

CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENKRAI,  CONDITIONS 


This  dam  was  Inspecced  on  5 December  197R  by  Louis  Berger  and  Associates, 
Inc.  under  contract  to  tbe  State  of  Nev  Jersey.  The  state, 
under  agreement  %flth  tbe  U.  S.  Army  Engineer  District,  Philadelphia, 
had  this  Inspection  performed  in  accordance  with  the  National  Dam  Inspection 
Act,  Public  Uw  92-367. 

Malaga  Dam,  initially  listed  as  a blgh  hazard  potential  structure  but 
reduced  to  a low  hazard  potential  structure  as  a result  of  tbls  inspection, 
la  judged  to  be  In  good  overall  condition.  However,  the  dam's  spillway  Is 
considered  Inadequate  since  17  percent  of  the  Spillway  Design  Flood  - 
SDP  - would  overtop  the  dam.  (The  SDF,  In  this  Instance,  Is  one  half  of 
the  Probable  Maximum  Flood.)  Tbe  low  hazard  potential  classification 
means  that  in  the  event  of  failure  of  the  dam,  no  loss  of  life  and  only 
minimal  economic  loss  is  expected.  For  the  same  reasons  no  further  studies 
or  increase  of  spillway  capacity  are  recommended.  To  assure  continued 
functioning  of  the  dam  and  Its  impoundment,  the  following  actions  could 
be  undertaken  by  the  owner: 

(1)  Regrade  and  provide  slope  protection  for  the  eroded  downstream 
embankment  areas  at  the  ends  of  the  bridge  wlngwalls  on  the  south  side. 

(2)  Construct  slope  paving  on  the  downstream  embankment  at  the  road- 
way profile  low  point. 

(3)  Remove  trees  on  the  downstream  embankment  slopes  to  lessen  the 
piping  potential. 

(4)  Repair  or  replace  the  deteriorated  timber  bulkhead  along  the 
upstream  side  of  the  embankment. 


DATE: 
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NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam  Malaga  Dam  Fed  ID#  NJ  00443 


New  Jersey  ID#  31-24 

State  Located 

New  Jersey 
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Gloucester 
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Lat.  3934.4  - Long.  7503.6 
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Scotland  Run 
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ASSESSMENT  OF 
GENERAL  CONDITION S 


Malaga  Dam  is  assessed  to  be  in  an  overall  structurally 
good  condition  and  is  recommended  to  be  downgraded  from 
a high  hazard  to  a low  hazard  category.  Overtopping  of 
the  highway  crossing  the  dam  would  not  significantly 
increase  the  danger  of  loss  of  life  or  property  damage 
as  the  downstream  flood  plain  is  uninhabited.  No  detri- 
mental findings  were  uncovered  to  render  a significantly 
hazardous  assessment.  Remedial  actions  recommended  to 
be  undertaken  in  the  future  are  1)  regrade  and  protect 
the  downstream  embankment  areas  at  the  bridge  wingwalls, 
2)  construct  slope  paving  on  the  downstream  backslopes 
south  of  the  roadway  profile  low  points  and  3)  remove 
trees  and  major  root  systems  on  the  downstream  embank- 
ment slopes. 


This  dam  has  an  inadequate  spillway  capacity,  being 
able  to  accommodate  only  16%  of  the  design  flood. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams , 
for  Phase  I Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  I Investiga- 
tion is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves- 
tigations, testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a Phase  I investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future . Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM  MALAGA  DAM  FED.  ID#  NJ  00443 


SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared 
in  accordance  with  Contract  FPM-36  between 
Louis  Berger  & Associates,  Inc.  and  the  State 
of  New  Jersey  and  its  Department  of  Environmental 
Protection,  Division  of  Water  Resources.  The  State, 
in  turn,  is  under  agreement  with  the  U.S.  Army 
Engineer  District,  Philadelphia,  to  have  this 
inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  the  Malaga 
Dam  and  appurtenant  structures,  and  to  determine 
if  the  dam  constitutes  a hazard  to  human  life  or 
property . 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Malaga  Dam  is  an  old  (100+  years)  earth  highway 
embankment  approximately  r525  feet  in  length  with 
a 50  year-old  concrete  bridge  and  spillway  located 
about  300  feet  from  the  easterly  end.  The  highway 
embankment  carries  the  Harding  Highway  (Route  40) 
across  the  entire  south  shore  of  Malaga  Lake  and 
forms  the  dam  structure.  It  is  believed  an  older 
dam  embankment  predated  the  1929  highway  con- 
struction. The  spillway  structure  is  roughly 
22  feet  wide  and  consists  of  three  sections  of 
timber  flashboards  which  form  a permanent  weir. 

The  entire  upstream  face  of  the  embankment  is 
protected  by  an  ancient  timber-piled  bulkhead. 


b . Location 

Malaga  Dam  is  located  on  State  Highway  40, 

Franklin  Township,  Gloucester  County  and  is 
built  across  Scotland  Run  0.3  mile  west  of 
the  intersection  of  State  Highways  40  and 
47. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  17.8  feet  at 
the  spillway  and  the  maximum  storage  is 
estimated  to  be  1460  acre  feet.  Therefore, 
the  dam  is  placed  in  the  intermediate  size 
category  as  defined  by  the  Recommended' 

Guidelines  for  Safety  Inspection  of  Dams . 

d.  Hazard  Classification 

Based  on  the  Corps  of  Engineers  criteria  and  the 
fact  that  in  the  event  of  a failure,  little 
damage  would  be  inflicted  on  downstream  property 
or  endanger  any  lives,  the  classification  of  the 
dam  is  downgraded  to  low  hazard  as  a failure 
would  cause  minimal  dcunage  except  to  the  dam 
itself.  The  road  approaches  to  each  side  of  the 
dam  are  straight  and  level  and  afford  ample 
sight  distance  to  preclude  anyone  accidently 
driving  onto  the  overtopped  roadway.  Immediately 
downstream  of  the  dam,  the  few  adjacent  residences 
are  situated  well  cibove  flood  elevation  and  much 
of  the  high  water  would  be  substantially  dissi- 
pated before  reaching  the  Willow  Grove  dam  which 
is  1.8  miles  downstream. 

e . Ownership 

According  to  Division  of  Water  Resources  records, 
the  dam  is  owned  by  Franklin  Township.  However, 
NJDOT,  under  several  programs  of  Right-of-Way 
acquisition  over  many  years , now  own  portions , 
but  not  all , of  the  spillway  structure . 

f . Purpose  of  Dam 

The  dam  presently  impounds  a recreation  lake. 
However,  an  old  flour  mill  and  earlier  dam 
existed  at  the  site  prior  to  the  highway  con- 
struction (no  evidence  of  the  old  mill  exists) . 
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g.  Design  and  Construction  History 

The  dam  was  reconstructed  by  the  State  Highway 
Department  in  1929  as  part  of  the  roadway 
embankment  for  what  was  then  designated  State 
Route  48.  The  typical  design  section  of  the 
reconstruction  indicated  a top  width  of  40 
feet  with  graded  side  slopes  of  1.5  to  1. 

An  8"  thick  reinforced  concrete  pavement 
runs  aloM  the  entire  crest  length  of  the 
dam  with  asphalt  resurfacing  on  the  bridge 
and  various  portions  of  the  two  lane  roadway. 

The  road  work  was  built  over  an  earlier  dam 
embankment,  the  timber  bulkhead  on  the 
upstream  face  already  being  in  place  prior 
to  1929.  The  timber  sheeting  exists  all 
along  the  upstreaun  side  of  the  dam  and  is 
supported  by  12"  vertical  piling  spaced  at 
6 feet  centers . The  dam  was  overtopped  in 
1940  and  minor  damage  was  repaired  on  the 
downstream  slopes  which  were  partially 
scoured  out. 

h.  Normal  Operating  Procedures 

At  the  present  time,  there  are  no  specific 
operating  procedures  at  this  site  except 
periodic  maintenance  of  the  roadway  and 
appurtenant  structures.  See  Section  4. 

1.3  PERTINENT  DATA 

a.  Drainage  Area 

The  drainage  area  of  Malaga  Dam  is  29.1  square 
miles . 

b.  Discharge  at  Dam  Site 

The  spillway  capacity  with  the  reservoir  at  the 
dam  crest  elevation  is  calculated  to  be  approxi- 
mately 500  cfs.  No  discharge  records  are  avail- 
able at  this  site. 

c.  Elevation  (Above  M.S.L.) 

Top  of  deun 


( 


-3- 


88.5  (Average  of  lower  areas 
in  roadway  pavement) 


Recreation  Pool  - 84.8 

Streambed  at  Center  Line  of  Dam  - 70.7 

d.  Reservoir 

Length  of  Recreation  Pool  - 4300  feet 
Length  of  Maximum  Pool  - 6000  feet 

e.  Storage 

Recreation  Pool  - 800  acre-ft. 

Top  of  dam  - 1460  acre-ft. 

f.  Reservoir  Surface 

Top  of  dam  - 258  acres 

Recreation  pool  - 100  acres 

g.  Dam 

Type  - Earth  embankment  with  concrete  spillway 
Length  - 1525  feet 

Height  - 21.5  feet  (concrete  bridge  structure) 
Freeboard  between  normal  reservoir  and  top 
of  dam  - 3.7  feet 
Top  width  - 40+  feet 
Side  slopes  ~ 1^H:1V 

Zoning  - composition  and  compactness  unknown 

h.  Diversion  and  Regulating  Tunnel 
None 

i.  Spillway 

Type  - reinforced  concrete  frame  with  timber 
flashboards . 

Effective  length  of  weir  - 22.4  feet 

Crest  Elevation  - 84.8  (flashboards  in  place) 

j . Regulating  Outlets 

Removable  flashboards  in  all  three  spillway 
sections . 

Minimum  invert  elevation  - 78.3  (flashboards 
removed) 
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SECTION  2 - ENGINEERING  DATA 


2.1  DESIGN 

The  only  design  information  available  for  review  was 
the  1929  as-built  roadway  plans  for  the  construction 
of  the  concrete  pavement  and  bridge  structure.  The 
work  was  designed  and  the  construction  supervised 
by  the  State  Highway  Department.  Additionally,  a 
State  Water  Policy  Commission  field  report  with 
reference  sketches  (dated  1941)  confirmed  the 
field  inspection  measurements. 

2.2  CONSTRUCTION 

No  information  was  availcible  as  to  who  accomplished 
the  1929  construction  or  who  built  the  earlier  tim- 
ber bulkhead.  Both  the  1929  plans  and  deteriorated 
condition  of  the  timber  indicate  that  it  was  con- 
structed at  a prior  time. 

2.3  OPERATION 

An  inspection  report  dated  19  December  1941  indicated 
that  the  highway  was  overtopped  1 September  1940  and 
portions  of  the  downstream  embankment  near  the  right 
cibutraent  were  washed  out  but  that  no  "aopreciable 
damage"  was  done.  The  report  further  indicated  that 
the  stop  planks  cannot  be  removed.  No  records  of 
subsequent  construction  modifications  are  in  evidence 
and  the  present  structure  is  essentially  as  it  was 
originally  built. 

2.4  EVALUATION 

a.  Availability 

Sufficient  engineering  data  is  available  except 
for  any  specific  data  relating  to  the  embankment 
zoning,  density  or  permecibility . 

b.  Adequacy 

The  original  engineering  data  reviewed  indicates 
that  the  bridge  structure  was  carefully  designed 
and  built  in  accordance  with  the  design  plans. 
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As  the  workmanship  was  supervised  by  the  State 
Highway  Department,  it  is  believed  that  it  was 
carried  out  in  a proper  manner  (as  evidenced  by 
the  satisfactory  condition  of  most  of  the 
exposed  bridge  elements) . The  available  infor- 
mation is  therefore  deemed  to  be  adequate. 

c.  Validity 

The  validity  of  the  available  data  is  not 
questioned.  The  lack  of  borings  or  subsurface 
records  makes  it  impossible  to  render  an  eval- 
uation regarding  the  structural  condition  of 
the  earthwork  embankment.  Much  of  the  embank- 
ment was  already  in  place  prior  to  the  1929 
road  and  bridge  work.  However,  additional 
information  required  for  future  investigation 
should  include; 

1.  Borings  and  material  classification  of 
the  embankment,  as  well  as  density  and 
permeability  evaluations . 

2.  Piezometric  readings  in  the  embankment. 

Based  on  field  observations,  the  existing  engi- 
neering data  appears  valid  insofar  as  the  dam’s 
existing  configuration.  Referring  to  Section  7 
hereinafter,  further  studies  regarding  the 
safety  are  not  recommended;  the  above  investi- 
gations are  cited  merely  as  basic  requirements 
the  owner  should  consider  if  future  inspections 
are  undertaken  at  his  request. 

The  underlying  foundation  soils  are  recent 
alluvium  overlying  stratified  swamp  deposits. 
The  silty  clays  and  sands  are  variable  in 
composition  with  occasional  pockets  and  layers 
of  clay  and  in  general,  exhibit  poor  drainage 
characteristics . 
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SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 


a . General 

Visual  inspections  of  the  dam  were  conducted  on 
December  5 and  6,  1978.  The  water  level  at  the 
time  of  inspection  was  a few  inches  above  the 
timber  f lashboards  and  flowing  freely . In 
addition  to  the  inspection,  discussions  were 
held  with  the  State  Department  of  Transporta- 
tion, the  Franklin  Township  Engineer's  office 
and  the  County  Engineer. 

b . Dam 

In  general , the  dam  was  found  to  be  in  an  old  but 
satisfactorily  stable  condition.  The  reservoir 
water  level  appears  to  be  fairly  constant  during 
most  periods  (except  for  heavy  rainstorms)  and 
the  outflow  is  fairly  uniform.  The  embankment 
appears  stable  and  there  is  little  evidence  of 
any  seepage  although  much  of  the  natural  ground 
area  below  the  downstream  toe  is  several  feet 
above  the  outlet  channel  invert.  There  is  one 
area  extending  60  to  80  feet  to  the  right  of 
the  spillway  where  considerable  seepage  was 
noted.  There  is  ample  evidence  of  various, 
repaving,  patching  and  mud jacking  of  the  road- 
way pavement  which  indicates  minor  subsidence 
has  taken  place  in  the  past.  However,  the 
position  of  the  guardrail,  telephone  poles  and 
timber  bulkhead  indicate  that  this  has  been 
of  an  inconsequential  nature  and  most  probably 
caused  by  pumping  at  the  pavement  joints. 

There  are  many  large  trees  on  the  downstream 
embankment  and  several  areas  where  the  surface 
has  sloughed  out.  However,  practically  all  such 
areas  are  stabilized  with  permanent  ground 
cover.  The  embankment  at  the  ends  of  the 
bridge  wingwalls  is  badly  eroded  and  has  been 
patched  and  repaired  numerous  times.  The  sur- 
face runoff  from  the  roadway  pavement  appears 
to  be  a continuing  maintenance  problem. 


The  timber  bulkhead  is  very  old  and  numerous 
areas  are  rotted  and  disintegrated  beyond 
repair.  The  vertical  piling  appears  fairly 
solid  and  is  in  true  alignment  except  for 
occasional  short  portions  but  the  sheeting 
and  whaling  are  in  poor  condition  above  grade. 
There  is  no  evidence  as  to  the  depth  of  the 
bulkhead  or  when  it  was  built  except  it 
predates  the  1929  road  construction. 

c.  Appurtenant  Structures 

The  concrete  spillway  bridge  is  in  fair  condi- 
tion and  the  timber  f lashboards , being  con- 
stantly submerged  appear  free  of  dry  rot. 

A However,  it  would  prove  difficult  to  remove 
them  without  destroying  them.  The  walls  of 
the  bridge  abutments  and  wings  are  cracked 
and  spalled  but  are  structurally  sound 
insofar  as  the  dam  structure  is  concerned.  The 
tops  of  the  downstream  wingwalls  are  badly 
cracked  and  the  superstructure  soffit  is  spalled 
and  is  undoubtedly  in  need  of  replacement  or 
repair.  A cursory  review  of  the  traffic  volume 
using  Route  40  indicates  the  superstructure 
should  be  repaired  or  more  probably,  be 
replaced  (if  subjected  to  present  FHWA  and 
DOT  bridge  rating  criteria) . 

d.  Reservoir  Area 

The  reservoir  has  a stable  well-defined  shoreline 
and  exhibits  little  silting  except  possibly  at 
the  northerly  end.  It  is  clear  of  major  debris. 

A short  portion  of  new  timber  bulkhead  is  pre- 
sently being  constructed  immediately  upstream 
from  the  right  abutment  but  this  will  have  no 
affect  on  the  dam's  stability  or  hydraulic  con- 
ditions. It  is  being  installed  as  perimeter 
containment  for  a small  recreational  facility. 

The  few  homes  constructed  around  the  reservoir 
are  well  above  the  dam  crest  elevation. 

e.  Downstream  Channel 

The  Scotland  Run  riverbed  below  the  dam  passes 
through  a relatively  wide  low-lying  flood 
plain  before  it  reaches  the  headwaters  of 
Willow  Grove  Lake,  approximately  1.2  miles  to 
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the  south.  The  homes  adjacent  to  the  east  edge 
of  the  river  valley  (along  Defiance  Road  , to 
the  south  of  Route  40)  are  all  well  above  the 
flood  level  and  in  no  danger  of  being  inundated. 
There  is  no  evidence  of  extreme  high  water 
marks  as  the  low-lying  river  valley  between 
the  two  reservoirs  is  quite  heavily  wooded 
and  undeveloped. 


SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

Operational  procedures  were  not  observed  by  the 
inspection  team.  The  roadway  embankment  and  appur- 
tenant structures  are  part  of  the  District  Four 
Department  of  Transportation  normal  operation  and 
maintenance.  No  manuals  or  instructions  for  the 
regulation  of  flow  were  available.  The  Franklin 
Township  Road  Maintenance  Department  maintain 
control  of  the  reservoir  spillway  elevation. 

4.2  MAINTENANCE  OF  DAM  ' 

Maintenance  of  the  embankment  and  bridge  structure 
are  carried  out  by  the  NJDOT.  There  is  no  evidence 
of  any  maintenance  or  repair  of  the  intake  struc- 
ture having  been  undertaken  recently.  Further, 
there  is  no  evidence  of  maintenance  on  the  timber 
bulkhead . 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  only  operational  facilities  are  the  flashboards 
on  the  timber  weirs  and  they  apparently  have  not 
been  pulled  in  several  years . 

4.4  DESCRIPTION  OF  WARNING  SYSTEM  IN  EFFECT 

Presently,  there  is  no  formal  warning  system  in 
effect.  However > the  County  Road  Supervisor's 
personnel  monitor  the  dam  during  periods  of  heavy 
flow,  as  do  State  DOT  maintenance  forces  through 
their  regular  inspections . 

4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 

The  present  operational  procedures  and  safeguards 
during  periods  of  heavy  flow  are  deemed  to  be 
adequate  in  view  of  the  period  of  time  required 
for  the  dcim  to  be  overtopped.  Township  personnel 
diligently  pursue  monitoring  activities  during 
heavy  storms  and  keep  in  close  contact  with  State 
DOT  forces. 
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SECTION  5 - HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data 

In  accordance  with  the  criteria  in  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  it  has  been  determined  that  the  dam 
at  Malaga  Lake  is  intermediate  in  size  and  is 
placed  in  the  low  hazard  category.  Accordingly 
the  spillway  design  flood  (SDF)  was  determined 
by  the  inspection  team  to  be  one-half  the 
probable  maximum  flood  (PMF) . The  inflow  hydro 
graph  was  calculated  using  precipitation  data 
from  Hydrometeorlogical  Report  No.  33. 

In  accordance  with  Corps  of  Engineers  direc- 
tives, the  inflow  hydrograph  and  flood 
routing  were  performed  utilizing  the  HEC-1 
computer  program.  Peak  inflow  to  the 
reservoir  for  the  ^ PMF  was  3095  cfs.  When 
routed  through  the  reservoir,  this  reduced 
insignificantly  to  3090  cfs.  The  spillway 
capacity  before  overtopping  occurs  is 
approximately  500  cfs.  Based  on  this,  the 
spillway  will  accommodate  only  16%  of  the 
SDF.  This  flood  would  cause  overtopping  of 
the  dam  of  approximately  0.7  feet  on  the 
average  and  2 . 5 feet  at  the  lowpoint . 

b . Experience  Data 

There  are  no  current  streamflow  records  avail- 
able for  Malaga  Lake  Dam,  although  there  is 
a water  quality  station  one  mile  upstream. 
However,  records  show  that  in  1940,  the  road 
was  overtopped  by  approximately  one  foot. 

There  is  no  hearsay  evidence  of  recent 
overtoppings . 

c.  Visual  Observations 

Visual  inspection  indicates  that  the  hydraulic 
review  substantially  conforms  to  the  drainage 
characteristics  of  this  basin. 


d . Overtopping  Potential 

Based  on  the  results  of  the  hydraulic  analyses, 
the  capacity  of  the  spillway  is  inadequate  to 
accommodate  the  SDF.  Because  the  dam  has  been 
overtopped  at  least  once  in  the  past,  the 
potential  for  overtopping  continues  to  exist 
although  little  damage  would  occur,  except  to 
the  dam  itself 

e . Drawdown  < 

At  the  present  time  drawdown  is  not  immediately 
possible  as  there  is  no  easy  method  of  removing 
all  the  stop  planks.  However,  if  in  an  emergency 
the  stop  planks  were  removed  by  force,  the  lake 
would  take  approximately  two  days  to  drawdown 
from  normal  pool  elevation  (84.8)  to  the  base 
of  the  stop  planks  (78.3)  . There  are  no  pro- 
visions to  further  dewater  the  lake. 
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SECTION  6 - STRUCTURAL  STABILITY 


6 . 1 EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Based  on  existing  conditions  inspected  in  the 
field  and  the  review  of  the  1929  single  source 
of  construction  plans,  the  dam  is  in  relatively 
good  condition  except  for  the  deterioration  of 
the  upstream  timber  bulkhead  and  the  bridge 
superstructure.  Although  no  safety  hazard  is 
foreseen  due  to  the  condition  of  the  timber 
sheeting,  a collapse  of  the  bridge  superstruc- 
ture due  to  vehicular  traffic  could  block  the 
discharge  channel  and  create  a hydraulic 
restriction . 

The  embankment  width  is  excessively  wide  in 
relation  to  its  average  height  (10+  feet)  and 
accordingly,  the  structural  stabilTty  is  felt 
to  be  satisfactory  as  no  evidence  of  major 
seepage  was  observed.  However,  several  small 
drainage  channels  have  been  built  into  a private 
lawn  area  immediately  below  the  left  abutment. 

This  indicates  that  there  is  a drainage  problem 
here  which  could  be  caused  by  a roadway  catch 
basin  on  the  south  curb  which  drains  back  into 
the  reservoir.  Conceivably  this  catch 
basin  leaks  to  the  south  during  periods  of  high 
water  (and  reverse  flow) . 

b.  Design  and  Construction  Data 

Although  no  design  computations  for  the  concrete 
bridge  were  available,  it  is  conservatively 
designed  and  was  erected  in  accordance  with  the 
contract  plans.  Its  stability,  in  spite  of  its 
age,  is  not  questioned  insofar  as  the  hydraulic 
elements  are  concerned.  Moreover,  there  is 
little  evidence  of  any  major  modifications 
since  the  original  installation. 

c.  Operating  Records 

No  records  are  available  but  the  sluiceway  operates 
satisfactorily.  The  only  known  instance  of  the 
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roadway  being  overtopped  was  the  flooding  in 
September  of  1940,  at  which  time,  no  appreciable 
damage  was  suffered  (according  to  the  damage 
report) . However,  from  inspection  of  a 
photograph  taken  at  that  time,  a considerable 
portion  of  the  roadway  shoulder  was  washed  out. 

d.  Post  Construction  Changes 

The  only  post  construction  changes  in  evidence 
are  minor  modifications  to  the  highway  guardrail, 
signing  elements  and  curb  inlets . None  of  these 
adversely  affect  the  integrity  of  the  dam  except 
for  the  road  surface  drainage  which  has  caused 
erosion  at  the  ends  of  the  bridge  wingwalls. 

As  previously  stated,  the  roadway  surface 
drainage  appears  to  be  a continual  maintenance 
problem. 

e.  Seismic  Stability 

The  dam  is  located  in  Zone  1 and  due  to  its 
geometry  and  foundation,  experience  indicates 
that  this  dam  would  have  adequate  stability 
under  dynamic  loading  conditions  as  it  is  very 
stable  under  static  loadings. 
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SECTION  7 - ASSESSMENTS/RECOMMENDATIONS/ 
PROPOSED  REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Subject  to  the  inherent  limitations  of  the 
Phase  I visual  inspection,  the  Malaga  Dam  is 
classified  as  being  in  a sound  and  satisfactory 
structural  condition  although  the  spillway  is 
incapable  of  passing  the  design  flood.  The 
dam  embankment  was  built  of  unknown  composi- 
tion but  due  to  its  width  to  height  ratio  and 
lack  of  any  visible  evidence  of  seepage,  is 
felt  to  be  of  a sufficient  impervious  condi- 
tion to  withstand  normal  hydraulic  heads. 

A great  portion  of  this  embankment  is 
believed  to  be  over  100  years  old.  The 
present  spillway  capacity  is  inadequate  and 
does  not  meet  the  requirements  of  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  being  able  to  accommodate  only  16% 
of  the  design  flood  as  calculated  by  Corps 
of  Engineers  criteria.  However,  the  calcu- 
lated SDF  would  overtop  the  dam  by  only 
slightly  more  than  2 feet  at  the  low  points 
along  the  top  of  dam  and  except  for  the 
probable  erosion  of  the  downstream  face,  it 
is  felt  that  little  other  damage  would 
occur. 

b.  Adequacy  of  Information 

The  information  gathered  for  the  Phase  I 
inspection  is  deemed  to  be  adequate  regarding 
the  structural  stability  of  the  dam.  However, 
no  recent  surveys  have  been  made  and  recorded 
performance  information  is  believed  to  be 
non-existent  except  for  the  1940  overtopping. 

c.  Urgency 

No  urgency  is  attached  to  implementing  further 
studies  except  for  the  bridge  superstructure 
where  the  vehicular  traffic  capacity  is  suspect. 
It  is  recommended  that  the  remedial  measures 
enumerated  below  be  taken  under  advisement  in 
the  future . 


( 


d.  Necessity  for  Further  Study 


Due  to  the  low  hazard  classification  of  the  dam 
and  the  fact  that  little  property  damage  is 
foreseen  in  case  of  a failure,  further 
engineering  studies  under  the  purview  of 
P.L.  92-367  are  deemed  unnecessary. 

7.2 

The  attached  calculations  indicate  that  the  spillway 
does  not  meet  the  requirements  of  the  recommended 
guidelines,  being  able  to  accommodate  only  16%  of 
the  design  flood.  Any  overtopping  will  initially 
be  concentrated  at  two  low  points  in  the  undulating 
roadway  profile. 

a.  Alternatives 

On  the  basis  of  visual  inspection,  improvements 
to  the  present  spillway  are  not  warranted. 
However,  the  downstream  face  of  the  embankment 
at  the  extreme  low  point  in  the  roadway  pro- 
file (roughly  500  feet  to  the  west  of  the 
spillway)  could  be  further  protected  with 
riprap  or  slope  paving  and  in  effect,  act  as 
an  auxiliary  spillway  should  overtopping 
occur.  Additionally,  the  embankment  areas 
at  the  ends  of  the  bridge  wingwalls  on  the 
south  side  should  be  regraded  and  protected 
with  concrete  or  asphalt  slope  protection. 

Other  remedial  measures  to  be  taken  under 
advisement  include; 

1)  removal  of  the  trees  and  major  root 
systems  on  the  downstream  embankment 
to  lessen  the  piping  potential 

2)  rebuild  the  deteriorated  timber  bulk- 
head at  some  future  time . 

However,  the  cost  of  these  remedial  measures 
should  only  be  considered  after  completion  of 
further  design  and  economic  studies  (e.g. 
placing  a riprap  blanket  against  the  timber 
bulkhead  might  be  a more  economical  solution 
than  replacement  in  kind . ) 


RECOMMENDATIONS/REMEDIAL  MEASURES 


I 


b.  O&M  Maintenance  and  Procedures 

No  additional  procedures  other  than  those 
presently  in  effect  appear  to  be  warranted 
in  view  of  the  above  assessment . 


% 


-17- 


Malaga 


NJ  00443 
Malaga  Dam 


FIGURE  I 

REGIONAL 
VICINITY  MAP 

SCALE  1*24,000 


FIGURE  2 

PLAN  OF 

BRIDGE  a SPILLWA' 


GENERAL  PLAN 
OF  DAM 


Chock  List 
Visual  Inspection 
Phase  1 


I 


+j  c 

»H  (TJ 
•H 

P 4J 

Xi 

<u 

0)  4J  • 

m m ^ 

> TJ  00 

CS| 

4J  M <Tt 
C (U  r-| 
CJ  'H 


c (TS 

ra  0)  'O 

*§  +J 
M ra  ^ 


U 

0 

E 

0 

Id 

& 

<u 

c 

4J 

‘H 

(A 

a 

O' 

3 

C 

♦H 

C 

4< 

0 

C 

Id 

O'  rH 

c 

a 

iH 

8 

•H 

a 

c 

<U 

Id 

•§ 

'O 

•H 

Id 

4J 

C) 

4= 

-e-  X 

z 

iH 

CN 

3 

43 

•H  <y  4J 

T?  H c 

4J  o 
^ w E 


e Q 43 

w T?  Id 


43  CO 
U O 
P -H  B 

O rH  fl5 
t-4 

>1  :3  V4 
Id  O'  4J 

3 (0 


Q O O 

K c/)  >0 


2«i 

g<d 

§ p 

^ ^ 


embankment  face. 


CATES  AND  OPERATION 
EQUIPMENT 


OTHER 


( 


•H  c o x; 

4 O C iJ 
^ CH 

4J  (U  C (U 
Ul  Jl  -ri  v 


u 

•H 

ja 

o 

v 


4J 


§ 


*H 


(d 

V 


u 


W 

3 

C/3 


W TJ 
c rd 


• v 

c o 
3 > 
O M 
C O 
M V) 


D O 


(d  o 

.y  .§ 

T)  T) 

c a) 

•r<  w 


Q 


i 

p 

a 

M 

(/) 


1 

i 


BORROW  SOURCES. 


Downstream  view  of  East  abutment 


December  1978 


CHECK  LIST 

HYDROLOGIC  A.VD  MYDR.\ULIC  IV\TA 
EHGIKEERINC  D/vTA 

DR/iI.‘i\GE  ARE.\  CHARACTERISTICS: 29.1  Sq.  Mi. 

elevation  top  .NORJtAL  POOL  (STORAGE  CAPACITY):  

elevation  to?  flood  CO^ROL  POOL  (STORAGE  CAP.ACrTY) : 

elevation  M;\.\EXT;  design  pool:  QQ-5  

ELEV.ATION  TOP  ELA;::  88.5 

CREST: 

a.  Elevation  84.8 

b.  Type  Narrow  Crest  Weir ' 

c.  '.vldth  1.0' 

d.  Length  20* 

e.  Location  Spillnvar  beneath  Concrete  bridge 

f.  timber  and  Type  of  Gates  

OUTLET  WORKS; 

a . Type  None 

b.  Location 

c.  Entrance  inverts  

d.  Exit  inverts  70.75  (Stream  bed) 

e.  Etnergency  draindown  facilities  

HYDROMETEOROLOGICAL  GAGES:  None 

a.  Type  

b.  Location  ■ 

c.  Records  
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